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(57) ABSTRACT

A method to pull print, and a host apparatus and a server that
are connected to an 1mage forming apparatus, to pull print.
The printing method includes generating print data to pull
print 1n the host apparatus, storing the generated print data in
the host apparatus, determiming whether a predetermined
relocation condition 1s satisfied with respect to the generated
print data, and transmitting the print data stored in the host
apparatus to the server it 1t 1s determined that the predeter-
mined relocation condition 1s satisfied with respect to the
print data.
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FIG. 3
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FIG. 8
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HOST APPARATUS AND SERVER
CONNECTED TO IMAGE FORMING
APPARATUS TO PERFORM PULL PRINTING,
AND PRINTING METHOD THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from Korean Patent Appli-
cation No. 10-2009-0131573, filed on Dec. 28, 2009 1n the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND

1. Field of the Invention

The present general inventive concept relates to pull print-
ing, and more specifically, to ahost apparatus and a server that
are connected to an 1image forming apparatus, and that gen-

erate and store print data to pull print.

2. Description of the Related Art

An 1mage forming apparatus forms an 1mage to be printed
on a printing medium, and may be provided as a printer, a
facsimile, a multi-function device, or the like.

In a network printing environment 1n which a plurality of
users commonly uses an 1mage forming apparatus, each user
generates print data using a host apparatus such as a personal
computer, and the generated print data 1s transmitted through
network to a desired 1mage forming apparatus to print.

The 1image forming apparatus receives the print data from
at least one host apparatuses and performs printing 1 a
received order.

However, 1n a case where printing 1s performed i a
received order, 1f a variety of printing operations are concen-
trated on a specific image forming apparatus, processing time
of the image forming apparatus 1s increased, thereby delaying
printing outputs. Further, in this case, users are likely to forget
to take the printed matters, which may result 1n losing the
printing outputs. Furthermore, 1n the case that various printed
matters are mixed, users have difficulty finding their own
printed matters, and specific confidential printed matters may
be exposed to unauthorized people.

To solve these problems, a host apparatus may generate
print data using a pull printing function.

In the case of the pull printing, print data generated in a host
apparatus 1s temporarily stored 1n a separate server. Then, as
a user inputs a print request through an 1image forming appa-
ratus, the image forming apparatus receives the print data
from the server and performs printing.

However, 1n a conventional pull printing process, once
print data generated 1n a plurality of host apparatuses 1s trans-
mitted to a server, the server should perform all necessary
Processes.

Thus, most of printing load 1s concentrated on the server. IT
the number of the 1mage forming apparatuses or the amount
of printing operations becomes large compared with the
capacity of the server, the pull printing function can not be
normally performed. In this case, the capacity, 1.e., the num-
ber of the servers, should be increased. The additional servers,
however, cause an 1ncrease 1n cost to build and maintain the
servers, thereby burdening users.

Further, 1n a case where a storage capacity of the server 1s
insuificient due to temporary increases in printing jobs, print
data generated 1n the host apparatus can not be normally
stored 1n the server, thereby interrupting the normal printing
process.
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2
SUMMARY

Accordingly, exemplary embodiments of the general
inventive concept provide a host apparatus and a server which
are connected to an 1image forming apparatus, and a printing
method thereot, in which print data to pull print 1s temporarily
stored 1n a storage space of the host apparatus and then 1s
transmitted to the server, 1n consideration of a state of the
server 1n which the print data to pull print 1s to be stored, to
thereby reduce load of the server and effectively use the
storage spaces of the host apparatus and the server.

Additional features and utilities of the present general
iventive concept will be set forth 1n part 1n the description
which follows and, 1n part, will be obvious from the descrip-
tion, or may be learned by practice of the present general
inventive concept.

The foregoing and/or other features may be achieved by
providing a printing method 1n a host apparatus which gen-
erates print data to pull print using a server which 1s config-
ured to store the print data, including generating the print data
to pull print 1n the host apparatus, storing the generated print
data 1n the host apparatus, determining whether a predeter-
mined relocation condition 1s satisfied with respect to the
generated print data, and transmaitting the print data stored 1n
the host apparatus to the server i1 1t 1s determined that the
predetermined relocation condition 1s satisfied with respect to
the print data.

The predetermined relocation condition may include at
least one of a storage space of the server, a storage space of the
host apparatus, a state change of the host apparatus and
clapsed time of the print data.

The state change may include at least one of shutdown,
reboot, user logout, transition to a power save mode, and no
response of the host apparatus.

The method may further include displaying a pop-up mes-
sage 1n the host apparatus so that a user may select relocation
of the print data, 11 the predetermined relocation condition 1s
satisfied with respect to the print data.

The print data storing may include notifying the server of
10b 1information about the print data.

The method may further include determining whether a
predetermined retention time of the print data elapses, and
deleting the print data stored in at least one of the host appa-
ratus and the server 1f 1t 1s determined that the predetermined
retention time elapses.

The method may further include: receiving a print request
corresponding to the print data to pull print from the 1image
forming apparatus; and to transmit the print data stored 1n at
least one of the host apparatus and the server to the image
forming apparatus according the print request.

The method may further include deleting the print data
based on a predetermined print option with respect to the print
data to pull print.

The print option may include any one of retention after
printing and deletion after printing.

Another feature of the present general inventive concept 1s
achieved by providing a host apparatus which generates print
data to pull print using a server which 1s configured to store
the print data, including an 1mage processing part which
generates the print data to pull print, a storage part which
stores the generated print data, a communication part which
performs communication with the server, and a controller
which determines whether a predetermined relocation condi-
tion 1s satisfied with respect to the generated print data and
controls, 1f 1t 1s determined that the predetermined relocation
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condition 1s satisfied with respect to the print data, the com-
munication part to transmuit the print data stored 1n the storage
part to the server.

The predetermined relocation condition may include at
least one of a storage space of the server, a storage space of the
host apparatus, a state change of the host apparatus, and
clapsed time of the print data.

The state change may include at least one of shutdown,
reboot, user logout, transition to a power save mode and no
response of the host apparatus.

The host apparatus may further include a display part
which displays a pop-up message so that a user may select
relocation of the print data, 11 1t 1s determined that the prede-
termined relocation condition 1s satisfied with respect to the
print data.

The communication part may notily the server of job 1nfor-
mation about the print data.

The controller may determine whether a predetermined
retention time of the print data elapses, and delete the print
data stored in the storage part 1if 1t 1s determined that the
predetermined retention time elapses.

The controller may delete the print data stored 1n the stor-
age part based on a predetermined print option with respect to
the print data to pull print.

The print option may include any one of retention after
printing and deletion after printing.

Still another feature of the present general inventive con-
cept 1s achieved by providing a server that stores job infor-
mation about pull printing. The server includes a communi-
cation part that performs communication with a host
apparatus which generates and stores print data to pull print,
a storage part which stores a job information table which
includes information about a storage location of the print data
to pull print, and a controller that determines, if a printrequest
corresponding to the print data to pull print 1s recerved
through the communication part from the image forming
apparatus, the storage location of the print data with reference
to the job information table, and controls the communication
part to transmit the print request to the host apparatus 1t 1t 1s
determined that the print data 1s stored 1n the host apparatus.

The controller may control the communication part to
transmit the print data to the 1mage forming apparatus 1f 1t 1s
determined that the print data is stored 1n the server.

Yet another feature of the present general inventive concept
1s achieved by providing an index server that stores job infor-
mation about pull printing. The index server includes a com-
munication part to perform communication with an 1mage
forming apparatus and a host apparatus that generates and
stores print data to pull print, a spool server to receive the print
data from the host apparatus and stores the print data, a
storage part to store a job information table that includes
information about a storage location of the print data to pull
print, and a controller that determines the storage location of
the print data with reference to the job information table, 1f a
print request corresponding to the print data to pull print 1s
received from the 1mage forming apparatus through the com-
munication part, and controls the communication part to
transmit the print request to any one of the host apparatus and
the spool server based on the determination.

According to the host apparatus and the server, and the
printing method thereotf, the print data to pull print may be
temporarily stored in a storage space of the host apparatus and
then may be transmitted to the server, based on a state of the
server 1n which the print data i1s to be stored. Accordingly,
load on the server may be reduced to more efficiently utilizing
the storage spaces of the host apparatus and the server.
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Another feature of the present general inventive concept 1s
achieved by providing a printing method to pull print includ-
ing generating the data using a host apparatus, storing the
generated data 1n a memory included with the host apparatus,
determining a state of at least one server, and sending the data
from the memory of the host apparatus to the at least one
server based on the determined state of the at least one server.

Yet another feature of the present general inventive concept
1s achieved by providing a system to pull print including a
system to pull print data. The system includes a host appara-
tus to generate print data to pull print, and also has a host
storage part to store the print data. The system includes an
image forming apparatus i communication with the host
apparatus to print the print data, a server 1n communication
with the host apparatus and the 1mage forming apparatus and
having a first server storage part to store the print data and a
second server storage part to store a job information table
describing information about a storage location of the print
data. The system includes a controller in communication with
the host apparatus, the image forming apparatus and the
server, that recerves a print request from the 1mage forming
apparatus corresponding to the print data, that determines the
storage location of the print data based on the job information
table 1in response to the print request, that determines whether
a predetermined relocation condition exists with respect to
the print data, and that controls the host apparatus and the
server to deliver the print data to the image forming apparatus
based on the storage location of the print data and the existing
predetermined relocation condition.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other features of the present general
inventive concept will become apparent and more readily
appreciated from the following description of the exemplary
embodiments, taken in conjunction with the accompanying
drawings, 1n which:

FIG. 1 1s a block diagram 1llustrating a configuration of a
pull printing system according to an exemplary embodiment;

FIG. 2 1s a diagram 1llustrating a pull printing operation of
a host apparatus according to an exemplary embodiment;

FIG. 3 1s a diagram 1illustrating an operation of a relocation
agent of a host apparatus according to an exemplary embodi-
ment,

FIGS. 4-6 are diagrams 1llustrating a pull printing process
in a pull printing system according to an exemplary embodi-
ment;

FIG. 7 1s a flowchart illustrating a case where a print
request 1s recerved a state when print data to pull print 1s
stored 1n a host apparatus;

FIGS. 8 and 9 are flowcharts illustrating a case where a
print request 1s received 1n a state when print data to pull print
1s transmitted to a spool server from a host apparatus; and

FIG. 10 1s a flowchart illustrating a printing method to pull
print data according to an exemplary embodiment of the
general inventive concept.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

Exemplary embodiments will be described in detail with
reference to accompanying drawings so as to be easily real-
1zed by a person having ordinary knowledge in the art. The
exemplary embodiments may be embodied 1n various forms
without being limited to the exemplary embodiments set forth



US 9,377,980 B2

S

herein. Descriptions of well-known parts are omitted for clar-
ity, and like reference numerals refer to like elements
throughout.

Reference will now be made 1n detail to the embodiments
of the present general inventive concept, examples of which
are 1llustrated 1n the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The
embodiments are described below in order to explain the
present general mnventive concept by referring to the figures.

FIG. 1 1s a block diagram 1llustrating a configuration of a
pull printing system 1 according to an exemplary embodi-
ment.

As shown 1n FI1G. 1, the pull printing system 1 according to
at least one exemplary embodiment may include a host appa-
ratus 100, an 1index server 200, a spool server 300, and an
image forming apparatus 400.

The index server 200 1s a database in which job information
on print data generated 1n the host apparatus 100 1s stored, and
the spool server 300 1s a database 1n which the print data 1s
stored. The index server 200 and the spool server 300 may be
provided as two separate apparatuses, or may be provided as
a single apparatus to perform the functions of the index server
200 and the spool server 300. FIG. 1 illustrates an exemplary
embodiment where the index server 200 and the spool server
300 are separately provided.

The host apparatus 100 may be provided as a personal
computer. The image forming apparatus 400 may be provided
as a printer, a multi-function device or the like, which
includes an 1image forming part (not shown) to perform print-
ing according to a print request and may be connected to other

apparatuses through network such as LAN (Local Area Net-
work), USB (Universal Serial Bus), parallel communication,
UNC (Universal Network Controller), or the like.

In this description, printing may include printing one or
more copies alter scanning an original document, printing,
received facsimile data, and/or printing print data which 1s
received from external apparatuses, such as a server or a host
apparatus, or which 1s stored in an HDD inside the image
forming apparatus 400 or external memories, such as a USB.

The image forming apparatus 400 1s anetwork image form-
ing apparatus to which an individual IP address 1s allocated,
and may be shared on network.

As shown 1n FIG. 1, the host apparatus 100 includes a user
iput part 110, a display part 120, a first storage part 130, a
first communication part 140, a first controller 150, and an
image processing part 160.

Through the user input part 110, a user may input or select
a variety of commands.

Specifically, the user mput part 110 may receive a com-
mand to generate print data to pull print from the user.

In this respect, the user may select pull printing by execut-
ing a printer driver or application programs to support func-
tions of the image forming apparatus 400 using the user input
part 110, and may input a command to generate print data.

The user may login to the printer driver and/or application
programs through the user input part 110. The user input part
110 recerves user authentication information corresponding
to the login from the user. The first controller 150 authenti-
cates the concerned user through the received user authent-
cation information.

The user input part 110 includes a keyboard, a mouse or the
like which 1s provided as an input device of the host apparatus
100. Further, the user mnput part 110 may include a graphic
user interface (GUI) (heremnafter, also referred to as GUI),
which 1s generated by execution of the printer driver or a
separate application program and 1s displayed on the display
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6

part 120 to be mmput by a user. The GUI include icons, buttons,
text input windows or the like which may be selected from the
user.

The display part 120 may include an LCD (Liquid Crystal
Display) and a driver to drive the LCD, and may display a
GUI or the like with respect to printing.

For example, in a case where a predetermined relocation
condition occurs with respect to print data to pull print, the
display part 120 may display a message that may be selected
by a user with respect to the relocation of the print data, or a
message to notily the user of the relocation result.

If the user selects the relocation of the print data through
the displayed message, the first controller 150 may control the
first communication part 140 to transmait the print data to pull
print stored 1n the first storage part 130 to the server, that 1s,
the spool server 300. According to an exemplary modified
embodiment, the control may be preset to be automatically
performed without user selection.

The first storage part 130 temporarily stores the print data
to pull print. The first storage part 130 of the host apparatus
100 according to the present embodiment may include user
identification information. The first storage part 130 may be
provided as an internal and/or external memory module such
as an HDD and/or a flash memory.

The first communication part 140 performs communica-
tion with the index server 200, the spool server 300, and the
image forming apparatus 400. The first communication part
140 may be provided as a wired and/or wireless communica-
tion module which may be network-connected through a
predetermined protocol to external devices, for example, the
index server 200, the spool server 300, and the image forming
apparatus 400.

The first controller 150 controls the operation of the host
apparatus 100. The first controller 150 may be provided as a
combination of hardware such as a CPU and software, firm-
ware, or the like.

In this respect, the host apparatus 100 according to an
exemplary embodiment may be provided with a relocation
agent 102 to manage the print data to pull print, and to control
operations with respect to the relocation of the print data.

Specifically, 1f a command to pull print 1s recerved from a
user, the first controller 150 controls the 1mage processing
part 160 to generate print data.

The 1mage processing part 160 generates the print data
which 1s made of a predetermined language under the print
command recerved through the user input part 110. Here, the
print data may be referred to as print data to pull print gener-
ated under the pull print command.

The generated print data to pull print 1s temporarily stored
in the first storage part 130 which 1s provided in the host
apparatus 100, and 1s transmitted to the spool server 300
through the first communication part 140 if the predetermined
relocation condition of the print data 1s satisfied.

The print data transmitted to the spool server 300 1s trans-
mitted to the image forming apparatus 400 1f a print request 1s
received from the 1mage forming apparatus 400. The image
forming apparatus 400 receives the print data from the host
apparatus 100 and then performs printing.

The image processing part 160 may include a printer driver
to generate print data of a predetermined printing language.

The print data to pull print generated in the host apparatus
100 1s allocated at a predetermined retention time. The reten-
tion time may be set 1n statistical consideration of elapsed
time from the time of generation of the print data to pull print
to the time of printing completion through the 1mage forming
apparatus 400.
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FIG. 2 1s a diagram 1llustrating a pull printing operation in
the host apparatus 100 according to an exemplary embodi-
ment.

As shown 1n FIG. 2, the first controller 150 stores the print
data generated to pull print 1n the first storage part 130 (LO-
CAL STORAGE).

The first controller 150 controls the first communication
part 140 to transmit job information about the print data to
pull print to the index server 200.

Referring to FIG. 1, the index server 200 includes a second
storage part 230, a second communication part 240 and a
second controller 250.

The second storage part 230 includes a job information
table (JOB INFO TABLE) where job information about the
pull printing 1s stored.

The job information table may store therein, for example,
the following information.

JobName = sample.doc
Owner = John

SubmitTime = 2009-01-01 15:00:00
JobStore = ClientStation 1

That 1s, information including the name, owner, generation
time of the generated print data, and an identifier of the
corresponding host apparatus 100 may be stored in the job
information table.

The second controller 250 controls the second communi-

cation part 240 to recerve job information about the print data
to pull print which 1s transmitted from the host apparatus 100,
and stores the received job information 1n the job information
table of the second storage part 230.

The second controller 250 may update the job information
table by continuously monitoring information received from
the host apparatus 100.

For example, 11 the print data to pull print which is stored in
the host apparatus 100 1s relocated into the spool server 300,
the second controller 250 receives changed job information
about the print data from the host apparatus 100, and accord-
ingly updates the job information table. Thus, the job infor-
mation (JobStore) 1n the job information table 1s updated 1nto
the identifier of the spool server 300 where the print data 1s
stored.

The index server 200 may serve as a router which recerves
a print request from the 1image forming apparatus 400 and
transmits the print request to the host apparatus 100 and/or the
spool server 300.

The relocation agent of the host apparatus 100 monitors
whether the relocation condition of the print data 1s satisfied.
I the relocation condition 1s satisfied, the first controller 150
controls the first communication part 140 to transmait the print
data in the first storage part 130 to the spool server 300.

In this respect, the relocation condition may include at least
one of a storage space of the spool server 300, a storage space
ol the host apparatus 100, a state change of the host apparatus
100, and elapsed time of the print data.

FI1G. 3 1s a diagram 1llustrating an operation of the reloca-
tion agent 102 of the host apparatus 100 according to an
exemplary embodiment.

As shown 1n FIG. 3, the relocation agent 102 includes a
system event momitor 104 to monitor a state change of the host
apparatus 100, a time monitor 106 to momitor elapsed time
from storage of the print data, a local resource monitor 108 to
monitor a storage space of the first storage part 130, a server
resource monitor 112 to momnitor a storage space of the spool
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server 300, and a relocation decision engine 114 to decide to
relocate the print data based on events occurring in the respec-
t1ive monitors.

The state change which 1s monitored by the system event
monitor may include at least one event of the host apparatus
100 including, but not limited to, shutdown, reboot, user
logout, transition to a power save mode, and no response.

More specifically, the system event monitor monitors
important system events with respect to the possibility of
access to the host apparatus 100 from the outside, and i1 a
specific event occurs, the system event monitor may interrupt
the state change of the system and then relocate the print data
into the spool server 300.

In this respect, on the occurrence of the event, the first
controller 150 may control the display part 120 to 1nitiate an
alert, such as displaying a pop-up message or the like, to
notily a user of the occurrence of the event. The displayed
pop-up message may include a user imterface (UI) to be
selected by a user with respect to the relocation of the print
data.

If at least one event occurs which 1s monitored by the
relocation agent, the first controller 150 controls the first
communication part 140 to transmit the print data to pull
print, which 1s stored 1n the first storage part 130 to the spool
server 300.

For example, while the print data to pull print 1s stored 1n
the host apparatus 100, 11 a state change event occurs, such as
shutdown, reboot, or logout, the first controller 150 controls
the first communication part 140 to transmit the print data
stored 1n the first storage part 130 to the spool server 300.

Thus, a user may print the print data to pull print anytime,
irrespective of the shutdown of the host apparatus 100, the
external access possibility, or the like.

The time monitor 106 monitors whether elapsed time after
the print data to pull print 1s stored 1n the host apparatus 100
exceeds a predetermined reference time. If 1t 1s monitored that
the elapsed time exceeds the predetermined reference time,
the first controller 150 controls the first communication part
140 to transmuit the print data stored in the first storage part
130 to the spool server 300.

In this respect, the predetermined reference time may be set
in consideration of average time, which ranges from the time
of generation of the print data to pull print to the time of input
of the print request, or the retention time of the print data.

The local resource monitor 108 periodically monitors
available system resources such as a storage space (HDD),
CPU, memory or the like of the host apparatus 100, and
adjusts transmission time of the print data so that the print
data 1s transmitted to the spool server 300 if the storage space
of the host apparatus 100 1s msuificient.

The server monitor 112 periodically monitors available
system resources of the spool server 300, such as a storage
space (HDD), CPU, memory or the like, and adjusts the
transmission time of the print data to be delayed 11 the storage
space 1s low.

Further, the first controller 150 controls the first commu-
nication part 140 to notify the index server 200 that a storage
location of the print data has been changed (1.e. the print data
has been relocated into the spool server 300).

Reterring to FIG. 1, the spool server 300 includes a third

storage part 330, a third communication part 340 and a third
controller 350.

The third storage part 330 includes a print job storage
where the print data to pull print 1s stored.
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The third controller 350 controls the third communication
part 340 to recerve the print data to pull print transmaitted from
the host apparatus 100, and stores the recerved print data into
the third storage part 330.

If a print request corresponding to the pull printing job 1s
recerved from the index server 200, the third controller 350
transmits the print data stored 1n the third storage part 330 to
the 1mage forming apparatus 400.

As described above, the index server 200 and the spool
server 300 may be provided as a single server.

The image forming apparatus 400 includes an 1mage form-
ing part to perform printing based on the print data. The user
may nput a print request corresponding to the print data to
pull print through a user input part (not shown) provided in the
image forming apparatus 400.

The 1image forming apparatus 400 receives the print data
from any one of the host apparatus 100 and the spool server
300 1n response to the print request, and then performs print-
ng.

FIGS. 4-6 are diagrams 1illustrate a pull printing process in
the pull printing system 1 according to an exemplary embodi-
ment.

As shown 1n FIG. 4, the first controller 150 controls the
storage of print data so that print data to pull print may be
stored (Stored) 1n the first storage part 130 (LOCAL STOR-
AGE), and job information (Job_info) about the stored print
data may be transmitted to the relocation agent and/or the
index server 200.

The index server 200 recerves the job information about the
print data to pull print transmitted from the host apparatus
100, and stores the recerved job information 1n the job infor-
mation table included with the second storage part 230.

While continuously performing communication with the
spool server 300, the relocation agent of the host apparatus
100 requires resource information, such as information about
the storage space of the spool server 300 (Resource Query),
and recetves a response thereto (Response), to thereby moni-
tor the spool server 300.

The relocation agent monitors the relocation condition of
the print data, as shown 1n FI1G. 3. For example, the relocation
agent may monitor the information about the storage space of
the spool server 300, and 11 at least one condition among the
relocation conditions shown in FIG. 3 1s satisfied, the first
controller 150 may control the first communication part 140
to transmit the print data in the first storage part 130 to the
spool server 300.

For example, 11 the storage space of the first storage part
130 of the host apparatus 100 1s insuificient, the first control-
ler 150 may immediately transmait the print data to the spool
server 300 and notily the index server 200 of the transmission.

Alternatively, as shown in FIG. 4, when the print data to
pull print 1s stored 1n the host apparatus 100, a print request
corresponding to the print data to pull print may be recerved
from the 1image forming apparatus 400.

In this respect, the print request may include a print option,
such as retention and/or deletion. The print option may be
preset at the time of generation of the print data 1n the host
apparatus 100, or at the time of the print request from the
image forming apparatus 400.

The 1mage forming apparatus 400 transmits, if a print
command 1s recerved from a user, the print request (Job
Request) to the index server 200.

The index server 200 may transmit the print request
received from the image forming apparatus 400 to at least one
of the host apparatus 100 and the spool server 300 based on
the job 1nformation about the print data.
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For example, 1n a case where the print data 1s stored in the
host apparatus 100 as shown 1n FIG. 4, the index server 200
transmits the print request (Job request) to the host apparatus
100.

The first controller 150 controls the first communication
part 140 to transmit the print data to pull print, which 1s stored
in the first storage part 130, to the image forming apparatus
400, 1n response to the received print request (Print Job
released).

The first controller 150 controls the first communication
part 140 to notify the index server 200 that the print data has
been transmitted to the image forming apparatus 400 to print.
Theindex server 200 recerves information about printing, and
accordingly updates the job information table.

In this respect, the host apparatus 100 selectively deletes
the print data 1n the first storage part 130 based on the print
option allocated to the print data transmitted to the image
forming apparatus 400 to print.

For example, 1in a case where the print option 1s set to the
deletion after printing, the first controller 150 may delete the
print data after the print data 1s transmitted to the image
forming apparatus 400.

In a case where the print option 1s set to the retention after
printing, the print data 1s continuously stored in the first
storage part 130 after the print data 1s transmitted to the image
forming apparatus 400. In this respect, the first controller 150
may delete the print data if the predetermined retention time
of the print data 1s elapsed.

The first controller 150 notifies the index server 200 of
information about the retention or deletion of the print data
through the first communication part 140. The index server
200 receives the information about the retention or deletion of
the print data and accordingly updates the job information
table.

In this respect, the information about the deletion of the
print data may be transmitted to the index server 200 before
the deletion or after completion of the deletion.

The 1mage forming apparatus 400 prints the print data
received from the host apparatus 100.

As shown 1n FIG. 5, the host apparatus 100 may determine
whether the predetermined relocation condition 1s satisfied
with respect to the generated print data, and may transmit the
print data to pull print stored in the first storage part 130 to the
spool server 300.

Specifically, if there occurs an event satistying any one of
the predetermined conditions in the system event monitor
104, the time monitor 106, the local resource monitor 108
and/or the sever resource monitor 112, the relocation agent
102 decides to transmit the print data to pull print stored in the
first storage part 130 to the spool server 300 (Decision).

The first controller 150 transmits the print data from the
first storage part 130 to the spool server 300 based on the
decision (Print Job Relocated).

The first controller 150 controls the first communication
part 140 to transmit information about the relocation of the
print data to the index server 200. The index server 200
receives the information about the relocation of the print data,
and accordingly updates the job information table.

In this respect, as shown 1n FIG. 6, 1n a state when the print
data to pull print 1s transmitted to and stored in the spool
server 300, a print request corresponding to the print data to
pull print may be received from the image forming apparatus
400.

The print request may include the print option such as
retention after printing and/or deletion after printing, and the
print option may be set at the time of generation of the print
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data in the host apparatus 100 and/or may be set at the time of
the print request from the 1image forming apparatus 400.

The 1mage forming apparatus 400 transmits, if a print
command 1s received from a user, the print request (Job
request) to the index server 200.

The index server 200 may transmit the print request to the
host apparatus 100 and/or the spool server 300 based on job
information about the print data recerved from the image
forming apparatus 400.

In this respect, the index server 200 confirms whether the
print data 1s currently stored in the host apparatus 100 and/or
in the spool server 300 based on information 1n the job infor-
mation table, and transmits the print request to the host appa-
ratus 100 and/or the spool server 400 based on the confirma-
tion result.

For example, as shown in FIG. 5, 1n a case where the print
data 1s transmitted to the spool server 300 and information
about the relocation 1s transmitted to the index server 200 to
update the job information table, the index server 200 con-
firms the job information table and transmits the print request
to the spool server 300.

The third controller 350 of the spool server 300 controls the
third communication part 340 to transmit the print data to pull
print stored 1n the third storage part 330 to the image forming,
apparatus 400 1n response to the recetved print request.

The third controller 350 controls the third communication
part 340 to notily the index server 200 that the print data has
been transmitted to the 1mage forming apparatus 400 to be
printed. The index server 200 recerves mmformation about
printing and accordingly updates the job information table.

In this respect, the spool server 300 selectively deletes the
print data in the third storage part 330 based on the print
option allocated to the print data transmitted to the image
forming apparatus 40 to be printed.

The third controller 350 notifies the mndex server 200 of
information about retention and/or deletion of the print data
through the third communication part 340. The index server
200 recerves the information about the retention and/or dele-
tion of the print data and accordingly updates the job infor-
mation table.

In this respect, the information about the deletion of the
print data may be transmitted to the index server 200 before
the deletion and/or after completion of the deletion.

The 1mage forming apparatus 400 prints the print data
received from the spool server 300.

With this configuration, 1n the host apparatus 100 accord-
ing to the present embodiment, the server and/or the host
apparatus may be used to store print data to pull print, thereby
reducing load concentrating on the server and more effi-

ciently utilizing storage spaces of the host apparatus and the
Server.

Hereinafter, a printing process 1n the pull printing system 1
having the pull printing function as configured above will be
described with reference to FIGS. 7, 8 and 9.

FIG. 7 1s a flowchart illustrating an example of a print
request being received 1n a state where print data to pull print
1s stored 1n the host apparatus 100.

As shown in FIG. 7, a user may generate print data to pull
print using the host apparatus 100 1n operation 10. In this
respect, the generated print data may include, but 1s not lim-
ited to, print data identification mnformation indicating the
print data to pull print, information about generation time,
owner information, etc.

In operation 11, the host apparatus 100 stores the print data
generated 1 operation S10 1n the local storage of the host
apparatus 100, 1.e., the first storage part 130.
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The first controller 150 controls the first communication
part 140 to notity the index server 200 that the generated print
data 1s stored in the host apparatus 100 in operation 12. The
index server 200 stores the recerved information in the job
information table. The stored information includes, but 1s not
limited to, the name, owner, generation time, storage location,
etc. of the print data.

In operation 13, the first controller 150 may determine
whether a print request corresponding to the print data to pull
print generated and stored 1n operations 10 and 11 1s recerved
from the 1mage forming apparatus 400. In this respect, the
image forming apparatus 400 receives a print command from
a user and then transmits the print request to the index server
200. The index server 200 confirms that the print data 1s stored
in the host apparatus 100 based on the information 1n the job
information table of the second storage part 230, and controls
the second communication part 240 to transmit the print
request to the host apparatus 100.

In operation 14, 1n the state when the print request 1s not
received 1n operation 13, the host apparatus 100 monitors
whether a predetermined retention time of the print data to
pull print stored 1n the first storage part 130 elapses. In this
respect, the retention time of the print data may be preset as
time 1n which the generated print data 1s retained until auto-
matic deletion and may be stored 1n the host apparatus 100.
The first controller 150 may compare elapsed time of the print
data generated 1n operation 11 with the predetermined reten-
tion time to determine whether the retention time 1s elapsed.

In operation 15, 11 1t 1s determined during monitoring that
the retention time elapsed, the first controller 150 notifies the
index server 200 that the print data 1s to be deleted. The index
server 200 receives the notification and accordingly updates
the job 1nformation table.

In operation 16, the first controller 150 deletes the print
data to pull print stored in the host apparatus 100. In this
respect, the deletion 1n operation 16 may be performed prior
to the notification 1n operation 15, and the deletion may be
notified to the index server 200.

Alternatively, 1t the print request 1s recetved 1n operation
13, the host apparatus 100 transmits the print data stored 1n
the first storage part 130 to the image forming apparatus 400
in operation 17. In this respect, the host apparatus 100 notifies
the index server 200 that the print data has been transmitted to
the 1mage forming apparatus 400 1n response to the print
request. The index server 200 receives the notification and
accordingly updates the job information table.

The 1image forming apparatus 400 recerves the print data
and then performs printing 1n operation 18.

In operation 19, the host apparatus 100 may determine
whether the print data transmitted to the image forming appa-
ratus 400 1n operation 17 1s to be retained. The determination
1s performed using information about a print option with
respect to the retention of the print data. The print option may
include retention after printing and/or deletion after printing.
The print option may be set at the time of generation of the
print data 1n operation 10 or at the time of reception of the
print request from the 1mage forming apparatus 400. Addi-
tionally, the print option may be included in the print data
and/or the print request.

I1 the print option 1s set to the retention after printing in
operation 19, that 1s, 11 the print data 1s to be retained, the host
apparatus 100 continuously retains the print data in the first
storage part 130.

Alternatively, 1 the print option 1s set to the deletion after
printing 1n operation 19, that 1s, 1t the print data 1s to be
deleted, the host apparatus 100 notifies the index server 200
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that the printing date 1s to be deleted 1n operation 15, and
deletes the print data stored in the host apparatus 100 1n
operation 16.

Further, even 11 the print option 1s set to the retention after
printing in operation S19, the host apparatus 100 may delete
the print data 1n the host apparatus 100 in response to the

retention time of the print data elapsing, and may notily the
index server 200 of the deletion.

FIGS. 8 and 9 are tlowcharts 1llustrating an example that a
print request 1s recerved when the print data to pull print 1s
transmitted to the spool server 300 from the host apparatus

100.

As shown in FIG. 8, a user may generate print data to pull
print using the host apparatus 100 1n operation 30. In this
respect, the generated print data may include, but 1s not lim-
ited to, 1identification information indicating the print data to
pull print, information about generation time, owner informa-
tion, etc. of the print data.

In operation 31, the host apparatus 100 stores the print data
generated 1 operation 30 1n the local storage of the host
apparatus 100, that 1s, the first storage part 130.

In operation 32, the first controller 150 controls the first
communication part 140 to notity the index server 200 that
the generated print data to pull print 1s stored in the host
apparatus 100. The index server 200 stores the received infor-
mation 1n the job information table. The stored information
includes, but 1s not limited to, the name, owner, generation
time, storage location, etc. of the print data.

In operation 33, the first controller 150 determines whether
a predetermined relocation condition 1s satisfied with respect
to the print data generated and stored 1n operations 30 and 31.
In this respect, the relocation condition may include a storage
space of the spool server 300, a storage space of the host
apparatus 100, a state change of the host apparatus 100,
and/or elapsed time of the print data.

In operation 34, as the relocation condition 1s satisfied in
operation 33, the first controller 150 transmits the print data to
the spool server 300 from the host apparatus 100.

Referring to FIG. 9, 1n operation 35, the host apparatus 100
notifies the index server 200 that the print data has been
transmitted to the spool server 300 1n operation 34. Accord-
ingly, the index server 200 updates the job information table
based on the transmission of the print data.

In operation 36, the third controller 350 may determine
whether a print request 1s recerved from the 1image forming
apparatus 400 corresponding to the print data to pull print
generated and relocated in operations 30 and 34. In this
respect, the 1mage forming apparatus 400 receives a print
request from a user, and transmits the print request to the
index server 200. The index server 200 confirms that the print
data 1s stored 1n the spool server 300 using information in the
job information table of the second storage part 230, and
controls the second communication part 240 to transmit the
print request to the spool server 300.

When the print request 1s not received 1n operation 36, the
method proceeds to operation 37 and the spool server 300
monitors whether a predetermined retention time of the print
data to pull print stored 1n the third storage part 330 elapses.
In this respect, the retention time of the print data may be
preset as time 1 which the generated print data 1s retained
until automatic deletion and may be stored 1n the spool server
300. The third controller 350 may compare elapsed time of
the print data with the retention time to determine whether the
retention time has elapsed. The monitoring 1n operation 37
may be performed in the index server 200 which stores infor-
mation about the print data in the job information table. In this
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case, the index server 200 may transmit a command to delete
the print data due to the elapse of the retention time, to the
spool server 300.

In operation 38, 11 1t 1s monitored 1n operation 37 that the
retention time of the print data has elapsed, the third control-
ler 350 notifies the index server 200 that the print data 1s to be

deleted. The index server updates the job information table
based on the notification.

In operation 39, the third controller 350 deletes the print
data to pull print stored 1n the spool server 300. In one exem-
plary embodiment, the deletion 1n operation 39 may be per-
formed prior to operation 38, and the deletion may be notified
to the index server 200.

In operation 40, 11 the print request 1s recerved 1n operation
36, the spool server 300 transmits the print data stored 1n the
third storage part 330 to the 1mage forming apparatus 400. In
this respect, the spool server 300 notifies the index server 200
that the print data has been transmitted to the 1image forming
apparatus 400 in response to the print request. The index
server 200 updates the job information table based on the
notification.

In operation 41, the image forming apparatus 400 performs
printing based on the print data transmitted 1n operation 40.

The spool server 300 may determine whether the print data
transmitted to the image forming apparatus 400 1s to be
retained 1n operation 42. In this respect, the determination 1s
performed using information about a print option. The print
option may include retention after printing and/or deletion
alter printing. The print option may be set at the time of
generation of the print data in operation 30 and/or at the time
of reception of the print request from the 1mage forming
apparatus 400, and may be included in the print data or the
print request

In a case where the print option 1s set to the retention after
printing, 1.€., 1f the print data 1s to be retained, the spool server
300 continuously retains the print data in the third storage part
330. If the retention time of the print data elapses, the spool
server 300 deletes the print data 1n the spool server 300, and
may notily the index server 200 of the deletion.

In a case where the print option 1s set to the deletion after
printing, 1.e., 1f the print data 1s to be deleted, the spool server
300 notifies the imndex server 200 that the print data 1s to be
deleted 1n operation 38, and may delete the print data stored 1n
the spool server 300 1n operation 39.

In at least one exemplary embodiment, the index server 200
and the spool server 300 may be separately provided as shown
in FIGS. 7, 8 and 9, or may be provided as a single server
which 1s capable of storing the job information table and the
print data to pull print.

Referring now to FI1G. 10, a flowchart illustrates a printing,
method to pull print data according to an exemplary embodi-
ment of the general inventive concept.

The method begins at operation 1000 and proceeds to
operation 1010 where a host apparatus 100 generates data to
be printed by an 1mage forming apparatus 400. In operation
1020, the data 1s stored 1n a first storage part 130 included 1n
the host apparatus 100. In operation 1030, a state of at least
one server 200, 300 1s determined. The state of the server may
include, but 1s not limited to, determining an amount of avail-
able storage space of at least one server 200, 300, and deter-
mining whether at least one server receirved a print request
from the host apparatus 100 to print the data. When the state
of at least one server 200, 300 1s determined, the host appa-
ratus 100 may send data from the first storage part 130 to at
least one server 200, 300 1n operation 1040, and the method
ends 1n operation 1030.
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Although a few embodiments of the present general inven-
tive concept have been shown and described, 1t would be
appreciated by those skilled 1in the art that changes may be
made in these embodiments without departing from the prin-
ciples and spirit of the general inventive concept, the scope of
which 1s defined 1n the claims and their equivalents.

What is claimed 1s:

1. A printing method of a host apparatus using a server that
1s configured to store print data, comprising:

generating the print data via the host apparatus;

storing the generated print data 1n the host apparatus;

determining whether a predetermined relocation condition

1s satisfied with respect to the generated print data based
on at least a storage space of the server and a storage
space of the host apparatus;

receiving a print request from an image forming apparatus

through the server for the print data stored in the host
apparatus;

transmitting the print data stored 1n the host apparatus to be

received by the image forming apparatus in response to
the print request; and

deleting the print data selectively according to at least one

of a plurality of predetermined print options, the plural-
ity of predetermined print options including deletion
aiter printing and retention after printing with respect to
the print data,

the at least one of the plurality of print options being set at

time of generation of the print data 1n the host apparatus
or at time of rece1ving of the print request from the image
forming apparatus,

wherein the print data stored 1n the host apparatus 1s trans-

mitted to the server when the predetermined relocation
condition with respect to the print data 1s satisfied.

2. The method according to claim 1, wherein the predeter-
mined relocation condition further comprises a state change
of the host apparatus, such that the state change comprises at
least one of shutdown, reboot, user logout, and no response of
the host apparatus, and elapsed time of the print data.

3. The method according to claim 2, wherein the state
change further comprises transition to a power save mode.

4. The method according to claim 1, further comprising:

displaying a pop-up message in the host apparatus so that a

user can select relocation of the print data 1n response to
satistying the predetermined relocation condition with
respect to the print data.

5. The method according to claim 1, wherein the storing of
the generated print data comprises notifying the server of job
information about the print data.

6. The method according to claim 1, further comprising:

determining whether a predetermined retention time of the

print data elapses; and

deleting the print data stored in at least one of the host

apparatus and the server in response to the predeter-
mined retention time elapsing.

7. The method according to claim 1, further comprising
adjusting transmission time of the print data so that the print
data 1s transmitted to the server when the storage space of the
host apparatus 1s msuificient.

8. The method according to claim 1, further comprising
adjusting transmission time of the print data to be delayed
when the storage space of the server 1s low.
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9. A host apparatus that 1s connectable to a server that 1s
configured to store print data, comprising:

an 1mage processing part that generates the print data;

a storage part that stores the generated print data;

a communication part that performs communication with
the server; and

a controller that determines whether a predetermined relo-
cation condition 1s satisfied with respect to the generated
print data based on at least a storage space of the server
and a storage space of the host apparatus, and controls
the communication part to transmit the print data stored
in the storage part to the server 1n response to satisiying,
the predetermined relocation condition with respect to
the print data,

wherein the controller receives a print request from an
image forming apparatus through the server for the print
data stored in the storage part, transmits the print data
stored 1n the storage part to be recerved by the image
forming apparatus in response to the print request, and
deletes the print data stored 1n the storage part based on
at least one of a plurality of predetermined print options
including deletion after printing and retention after
printing with respect to the print data,

the at least one of the plurality of print options being set at
time of generation of the print data 1n the host apparatus
or at time ol recerving of the print request from the image
forming apparatus.

10. The host apparatus according to claim 9, wherein the
predetermined relocation condition further comprises a state
change of the host apparatus, such that the state change com-
prises at least one of shutdown, reboot, user logout, and no
response ol the host apparatus and elapsed time of the print
data.

11. The host apparatus according to claim 10, wherein the
state change further comprises transition to a power save
mode.

12. The host apparatus according to claim 9, further com-
prising;:

a display part to display a pop-up message so that a user can
select relocation of the print data 1n response to satisiy-
ing the predetermined relocation condition with respect
to the print data.

13. The host apparatus according to claim 9, wherein the
communication part notifies the server of job information
about the print data.

14. The host apparatus according to claim 9, wherein the
controller determines whether a predetermined retention time
of the print data elapses, and deletes the print data stored in the
storage part 1n response to the predetermined retention time
clapsing.

15. The host apparatus according to claim 9, wherein the
controller adjusts transmission time of the print data so that

the print data 1s transmitted to the server when the storage
space of the host apparatus 1s insufficient.

16. The host apparatus according to claim 9, wherein the
controller adjusts transmission time of the print data to be
delayed when the storage space of the server 1s low.
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